ABSTRACT
International visibility and impact of the Spanish research on prison health (2002-2011) INTRODUCTION
Research on scientific outcome and other research activities have transformed into a rather frequent practice in the scientific chore and, thus, it shouldn't be an exception in the prison healthcare field. The objective of this paper is to analyze the rebound, visibility and international impact of Spanish research published in international scientific journals on Prison Health. With this purpose, we will analyze the research works published on the issue in the best journals, including the most prestigious databases internationally. Therefore, we must include the Medline Index-Medicus, accessible from the Pubmed platform 1 , and the ones indexed in the multidisciplinary databases of the webpage Web of Science (WOS) 2 . We will examine the journals and their impact, the research authors, the co-authorship R Ruiz-Pérez, N Robinson-García. International visibility and impact of the Spanish research on prison health (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) -24 -networks on the issue and, finally, the main research lines that are developed.
One of the aspects that characterize the Spanish scientific research activity in recent years is publications in international journals. Therefore, M. Polanyi's affirmation on Science as a State without frontiers inhabited by scientists who share their knowledge 3 or M. Cajal's aspirations on the internationalization of the Spanish science at the beginning of the 19 th Century have come true. M. Cajal suggested the Spanish scientists to ask for "hospitality" in foreign journals and to submit their findings to the judgment and consideration of their international colleagues 4 . These practices of scientific communication have also enhanced the update of bibliometric research and its usefulness to detect high quality research works 5 . In the Spanish biomedical field such practices are quite extended, most of all, among other matters, in what refers to the internationalization of journals, the research activity and in specific scientific fields [6] [7] [8] [9] [10] [11] . In conclusion, Spanish research is not only welcome, but desirable, since it allows researchers to analyze its international impact and to establish the state of the matter in question.
MATERIALS AND METHODOLOGY
In this paper we present a descriptive analysis, retrospective in time, of the international presence of the Spanish scientific outcome on Prison Health over the last decade. Therefore, our main information source is the Medicus-Medline Index, database of the prestigious American National Library of Medicine (NML) and which is backed up by the National Institutes of Health (NIH). The latter institution invests the vast majority of its budget to finance research in the biomedical field across the world. The mentioned database is considered as the best and most used biomedical information system 12 . One of its distinctive characteristics, in comparison to other databases, is that for the recovery of information it uses a manual indexation made by experts through the development of a standard programming language known as Medical Subject Headings (MeSH).Jointly with the WOS' Reuters Science Citation Index, the Medline is, because of its characteristics, the most used information source in the analysis of international research activity and in the bibliometrc studies [13] [14] . A strategy has been developed in order to identify all Spanish scientific outcome on Prison Health that can be found on this database through the use of Medical Subject Headings (MeSH) 15 : a vocabulary of medical terms has been produced by the same authors of the database and assigned to the bibliographic references; it is highly reliable, updates constantly and includes all the possible variations and synonyms of the terms. In the preparation of the present paper, a selection of the most appropriate terminology was done, identifying the terms relating to medical research and prison health.
The MeSH vocabulary has a hierarchic structure with 19 different branches and up to 12 different levels of specificity. Moreover, due to its structure and the definition of terms (through the inclusion of different descriptive typologies) a greater flexibility is achieved. This allows a transversal recovery of information when there are interdisciplinary searches on a topic, such as Prison Health. In such matter, scientific outcome is not restricted to an only field, as Biomedicine, but it can be disseminated in diverse subcategories (psychology, infectious diseases, etc.). In order to identify all Spanish scientific outcomes a previous step was taken: the identification of terms related to the topic. The following are the final terms as well as their definition and hierarchic grade:
Finally, the search was limited to the outcome of researchers whose work centre was associated to PRISONERS 
PRISONS

Definition
Identifies all the biomedical research related to prisoners, inmates, imprisoned people...
Identifies all the biomedical research on prisons, penitentiary centres, etc. (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) any Spanish public institution and for a time-frame window between the years 2002 and 2011. A total of 165 documents were recovered. However, six were excluded after a manual review since they were considered unrelated to the analyzed topic.
Hierarchy
Category of people Persons Inmates
Hierarchy
Once all the results were gathered, they were processed by using Procite 5. forming a ranking. Among the indicators, the Impact Factors (IF) establish how journals must be ordered within the index. For such task, these factors take into consideration how many times a journal has been cited and the number of papers it publishes over a specific period of time, aiming to measure its scientific rebound.
Although citations are a basic measurement element for such indicators, they do not represent the scientific quality of papers or the quality of journals that publish them. Since such quality is a multidimensional element of complex measurement, the value of citations has extensively been discussed in the scientific literature. Probably, the terms to best express the significance of such citations are visibility and impact. We must understand such terms as the major or minor use of certain information sources in the development and the explicit acknowledgement of scientific research, including among such sources the contributions of other colleagues to the same issue 18-1 9 . (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) journals on the issue. Finally, in third place, we have identified the most productive authors and, through the examination of co-authorship networks, we have identified the main groups that exist in the field of Prison Health. For such purpose we have used the program Pajek (http://pajek.imfm.si/doku.php) and the representation algorithm is Kamada-Kawai 20 for separate components. This algorithm aims to distinguish groups of authors that collaborate in their works. Therefore, the nodes in the graphic identify the authors and the lines establish the co-authorship relations. As a result, the wider these lines are, the more co-authored research works published.
Finally, for the analysis of the topics covered by research we have used the software VOSviewer (http://www.vosviewer.com). It is a bibliometric program for the creation of networks of key-words in view of their correspondence. Such networks establish the links between the words in the titles of the research works. Therefore, the program considers there is a similarity when two words concur in more than one title. If there is no such coincidence or if it is lower, words will be more distant and, thus, this shows topic dissimilarities between the researches.
RESULTS
Further to the Medline database and results gathered in Table 2, between 2002 and 2011 159 research works on Prison Health were published in international journals, in which at least one of the authors is Spanish or has signed with a Spanish filiation. These 159 researches represent 2% of the 8,367 published worldwide on prison health over the same period of time. Out of the 159 Spanish researches, 101 (61.21%) were published in journals indexed in the JCR index. The average impact factor (PROM IF) of all these researches is 2.062.
In view of the outcome per year, there is a constant production rhythm, even if there isn't a linear increasing tendency, which averages 15.5 papers per year. Nevertheless, there are two important oscillations: the first in 2008 when the production increased to 24 researches and the second in 2011 when there were 37 researches, doubling the average production over the analyzed period. The latter increase converges in time with the entrance of the Spanish Journal on Prison Health in the PubMedMedline database.
Regarding the international production distributed by groups of journals, figure 1 shows that the published papers follow the pattern of the majority of scientific disciplines; pattern that has been identified and formulated in the Bradford Law. Under this law, a group of journals that comprise the vast majority of researches produced on a certain issue can be identified in all the fields of scientific knowledge. The rest of researches and journals in the same field come out from that core of journals. Therefore, if (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) we were to divide the total number of publications in quartiles, the distribution of papers per journal follows a logarithmic distribution. In our case, we see how 40% of research works is concentrated in 10 journals while the rest 60% is distributed in 75 different journals. In fact, out of the 85 journals that were published over the last 10 years on prison health, 74 (85%) were signed by Spanish authors. Therefore, over the last decade, 16 journals have published two research works signed by Spanish authors and 58 journals, one (Table 3) .
If we analyze the most productive journals (Table  3) Attending to the nationality of the published journals, and even if all are to be considered international since they are gathered under the Medline database, it is interesting to point out that the vast majority of Spanish researchers prefer to use foreign journals to publish and disseminate their papers. Foreign journals represent 81.6% of the examined group opposite to Spanish journals that represent 18.4%. However, if we were to attend to the total published papers the aforementioned percentages are 60% and 40% respectively. Thus, the difference in the visibility of foreign and Spanish journals decreases.
In reference to the visibility and the international impact of journals in which Spanish authors publish (Table 3) Table 3 since it only gathers those journals that have published two or more research papers signed by Spanish authors, and not those that have only published one. Regarding the authorship of research papers, the analysis of co-authorship networks identifies the main groups that work on Prison Health in Spain and that publish their papers in international journals. (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) among them. Ribera Pascuet, Domingo Pedrol, Suarez Lozano and Muñoz Sánchez are the main, most active and productive authors of this network. The collaboration pattern in this well-defined network could be the participation of its authors in studies carried out in different centres. In second place, there are two little co-authorship groups: a first one, formed by 8 members, quite fragmented and that doesn't count with the collaboration of all of them, being the main author Saiz de la Hoya-Zamacola; and a second network, formed by 6 members who collaborate among them and in which one of them additionally has a collaboration relationship with a seventh author, who isn't part of the total network. In the aforementioned cases the collaboration pattern could be the existence of a more or less consolidated research group. Finally, there are six little networks formed by 3 authors and four other networks formed by two authors. The collaboration pattern in these could be the circumstantial collaboration between authors that work in the same centre, although this is not an essential condition. Table 4 reflects those collaboration partnerships that have more papers in common. Saiz de la HoyaZamacola and Portilla-Sogorb are the authors who share more co-authored papers in the period 2002-2011. Anton Basanta, Girela Lopez and Orly de Labry Lima have a high collaboration index. Table 4 . Co-authorship partners with 4 or more collaborations.
Author 1 Author 2 Papers
Portilla-Sogorb, J Saiz de la Hoya-Zamacola, P. 6
Aluja, A. Garcia, L. F. 5
Anton Basanta, J. J. Girela Lopez, E. 5
Anton Basanta, J. J. Olry de Labry Lima, A. 5
Anton Basanta, J. J. Soto Blanco, J. M. 5
Echeburua, E. Fernandez-Montalvo, J. 5
Girela Lopez, E. Olry de Labry Lima, A. 5
Girela Lopez, E. Soto Blanco, J. M. 5
Marco Mourino, A. Saiz de la Hoya-Zamacola, P. 5
Olry de Labry Lima, A.
Soto Blanco, J. M. 5
Regarding the outcome per authorship, Table 5 gathers a list of the most productive authors during the examined period, considering as such those allocated above the cut-off point of 4 or more published papers. However, logically, in medicine the international average production of authors depends on factors such as their specific scientific field of specialization, their main dedication, either clinical or healthcare related, their participation or not in research or work groups, etc. However, in Spain, the National Evaluation Commission of Research Activity (in Spanish, Comisión Nacional Evaluadora de la Actividad Investigadora, CNEAI 21 ) considers that in order to award an author scientific recognition and the socalled sexenios de investigacion (six year long research periods) he has had to publish at least five papers in international journals of high and medium impact. If we are to take such values as a reference, in order to consider that a paper has a medium-high international impact, the average publication index has to be of one published paper per year. Those authors who publish more than two papers of impact per year would be considered exceptional.
Consequently, if we focus on papers signed by only one author in our case study (Table 5) only two authors (Marco Mouriño and García Guerrero) reach a medium-high productivity level with up to 10 published papers in international journals during the examined period. The third position is held by Saiz de la Hoya-Zamacola with 8 published papers and under him there are three other authors with 7 to 8 papers. Below, a numerous group of 12 authors with 5 to 6 papers, that form the group of medium-low international productivity authors.
We can find the same results when analysing productivity in reference to citations and behavioural patterns. Even if citations are of significance for other case studies, we cannot take them into account in the present one since they can be conditioned by several factors such as geographical, idiomatic and disciplinary areas. Thus, there are scientific disciplines in which citations are common and frequent (such as immunology) while in others the number of citations is low (for example, mathematics). The visibility of the journal in which a paper has been published and its internationalization are also conditioning factors 22 . No matter what the case is, the question that arises is whether 10 to 15 citations are a lot or just a few for a specific research paper. The answer is laid out by relating the number of citations in a specific paper to the average of citations in the corresponding discipline or speciality in the same year of its publication. For such purpose, we count with the data provided by the "Essential Indicators", specifically the "Average Citation Rates", product of the WOS database from the same citations that the database processes 23 . For example, for the papers published under the "Immunology" JCR category in 2005, the average citation rate is 31.25 whilst the one for a paper under the "Mathematics" category is 5.87.
In this paper, if we focus on the most cited papers of the most productive authors (Table 5) there are huge differences: from papers with 3, 8, 10 or 15 citations to a paper that counts 109 citations. The latter, a paper signed by De La Fuente I. and published in 2002 in the journal AIDS, is a highly cited paper of great impact. This is if we are to consider that the referred journal is within the "Immunology" JCR category, in which the average citation rate raises to 39.25 citations. Table 6 gathers the Spanish scientific research papers on Prison Health that have been more cited and their international contextualization within their corresponding discipline.
In addition to the referred paper of De la Fuente, we also have to consider as a highly cited paper the one authorised by Brugal M T, that has a citation level four times higher than the average in Psychiatry, followed in importance by the paper of March Cerda, which practically doubles such average.
Finally, we have to refer to the map of associated terms that appear in the titles of the papers herein examined. This map provides us a close view on the specific topics that such papers cover. Figure 3 reflects that the main topics subject to study are those related to AIDS, gender violence and substance abuse.
CONCLUSIONS
Although it is soon to make a definitive balance of the state of internationalization of Spanish research on Prison Health, and being optimistic, we could say that such internationalization is underway. The present paper reveals that such research activity represents almost 2% of worldwide scientific outcome, percentage similar to the Spanish productivity in other areas, although still slightly inferior. Under the data provided by the WOS, General and Internal Medicine for the same examined period represent 3.05% and Public, Environmental and Occupational Healthcare 2.38%. These percentages are similar to those gathered by González-Alcaide 24 . The latter reflect that the Spanish research outcomes at international level are 3.75% in Legal Medicine, 2.29% in Psychiatry and 2.46% in Toxicology. Many of these disciplines have a contribution in Spanish journals that are wellconsolidated among international databases. This could mean that Spanish Healthcare in Prisons could be highly important at international level after the entrance of the Spanish Health Journal in the Medline database.
There is also an increasing collective of authors who have entered the so-called international research trend, represented by the WOS and Medline journals. Our authors have started to publish in these journals and share the scientific objectives and methodology that these journals represent and promulgate. The number of authors that publish in these journals is high, probably excessively high, due to the fact that there is not a specific journal of international reference on Prison Health and, thus, all the papers that work and examine the imprisoned population or part of it, would be comprised under the same category. Oppositely, the Spanish authors seek to publish in journals of their corresponding field of study. The Spanish Journal on Prison Health, with its new international scope, could cover the referred (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) gap. The distribution of papers and journals makes us think this way since under the Bradford Law this journal is positioned at the core of those specialized in the issue.
As to the consolidation of our authors, their entrance in the international arena, which is already underway, has not entailed their integration to all the effects, especially in reference to publications in highranking journals and to the number of citations. Over the last decade, our researchers have continued to use journals with a low "Indicator Factor" (2.062) and the papers that have been published in high-ranking journals (Q1) are few. In reference to the number of citations, only a few papers have reached an acceptable number of average citations in their corresponding field.
The analysis of co-authored papers reflects that there is only one consolidated network although some other collaboration groups have started to emerge, but still the collaborations are sporadic. This co-authorship pattern reflects an immature state of development of the Spanish research on Prison Health although it is just starting to take off in the same way it is happening in other professional disciplines 25 .
In reference to the topics subject to research we can identify two lines of investigation. A first, related to diseases as AIDS and other infectious pathologies derived from the use of drugs and a second line resulting from the psychological and psychiatric field that analyzes the behaviour of inmates and their mental health.
